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ABSTRACT: Rare earth metals are being ever more widely used in metallurgy since they 
affect the structure and properties of iron-carbon alloys. The published information, how- 
ever, considers mainly master alloys containing cerium and similar rare earth elements. 
The present investigation is concerned with the effect of neodymium on the brealiown of - 
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TITLE: The effect of Plastic Deformation and Subsequent Annealing on the Rate of 
Hydrogen Penetration in Austenite 


| SOURCE: ‘IVUZ. Chernaya metallurgiya, no. 4, 1964, 119-123 


: TOPIC TAGS: plastic deformation, annealing, interrupted quenching, Fe Ni alloy, 
‘ 4nduction furnace, hydrogen permeability, Ni austenite, activation energy, pre 

’ exponential factor, polytem, crystal structure imperfection, complicated 

: migration 


. ABSTRACT: The authors investigated the diffusion of hydrogen in an Fe-29% Ni 
| alloy melted in a 60 kg induction furnace for the purpose of determining the water : 
‘ permeability of work-hardened austenite. The specimens were reduced by 25% since 

' this degree of reduction intensified the work-hardening of Ni austenite. Quenching 
: from 365 C affects permeability and a disruption appears on the polytherm below 

i which the process is characterized by activation. energy and a pre-exponential 

‘ factor corresponding to equilibrium austenite. Annealing at continuously 
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increasing temperatures lowered the parameters of austenite permeability, as calcue 
lated, from the high-temperature sections of the polytherm to values which approxt- 

- mated those calculated from the low-temperature sections. In order to obtain data 

' which would supplement earlier studies of the imperfections accounting for the 

‘ anomalous changes in hydrogen permeability, the authors investigated the recovered 
hardness during a 30-minute annealing of 10 x 10 x 2.5 specimens reduced by 2T he 

' At 500 C hardness was recovered by 18% and activation energy of permeability by 

. 32%. The authors conclude that the recovery of diffusion characteristics occurs 

‘ within a lower temperature range than tne recovery of hardness. Hydrogen perme- 

, ability parameters, as affected by plastic deformation and annealing, have an 

‘ exponential relationship py exe analogous to that determined in earlier studies . 

| for phase-hardened austenite. Experimental results are explained in the lignt of 
an earlier theory on crystal lattice imperfections which affect diffusion by en- 

‘ training hydrogen and making migration in their vicinity difficult. Orig. art. 

' has: 
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A change in the mechanical properties of austenite and the parameter of 
rogen permeability 46 a reeult of phase cold hardening iny7'"7 conver? : 


_ SOURCE: Fizika metallov i metallovdenelye, vol. 17, 10+ 3, 1964, 469-470 


“TOPRIG TAGS: austenite, hydrogen permeability, mechanical properties, phase cold 
. hardening, yore m7 conversion 
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| ABSTRACT: | Expertments. were carried out “with, KAIBNO. steel: to Find. the Sotine 
| tng temperatures and exposure: perlods. AInsrelation'to their effect onthe. heat: 
| sistance of austenitic steel. Test. samples: (cross. ‘section: 13 x. 13 mm) ‘were heated: 
2 zor 8006 and. tna: lead. bath to 750 or. 


‘\-then quenched: in. water and some fod ve ties 
The standard was water-quenched ‘from 1100 


“2 -| Gubsequent fatigue tests showed a signi ftcan 


of the pleces increasing due to. lessenin f: 
sure). - A stable polygonized structure, uspect 
such processing, ts offered-as the: exelanat len f these’ éffact 
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So formation}! 


catieed: a breakdown of the solid solution,. as: ‘confirmed by” a reduction of the 1 

: tice constants and increase in hardness, Plastic deformation in this temperature 
' range caused more intense breakdown than’ the cooling; the ‘dec ’ 

: greater the Eeeter the degree. of plastic. deformation. . Maximum composition 
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oe of the steel on subsequent aging. ‘The hardnésa: “of: samples cooled. to 600- 


- and aged, or subjected to’ plastic deformation. ‘at this. temperature,’ decreased 

‘ rapidly and attained optimum values only after deformation at 1180C. ‘Some i 

_ crease in hardness was observed in samples deformed at 20- -400C:;. Thus. 
' and plastic deformation: Toust be considered in’ selecting conditions for the therm 
oe treatment and age herdening.: Ones are 
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‘dronwatckel’ Vis 6s 247, ie “112 ¢ 0.52%: a 0.042: Cr, 
0.024% S) pre prepared in a: high-frequency, aduetion furnace waa. studied : 
nts showed that the Av transformation! dccurs at~620-750C... 
sive deformation\‘and quenching from the ¥ region from. 1000C on™ 
of the alloy and the effect of ‘sul sequent: annealing on “ita” softening 
died, The penetration of. hydrogen? ae the deformed ferrite: up te 575 
“48 characterized by an activation energy that is 13% higher than in the ¢ 
annealed ferrite. Cold plastic formation and phase work-hardening ( 
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“To facilitate the selection F opti 
| dozen samples containing relatively lo 
|niobium, silicon and aluminum--were tes d. 


| hold and activation en ngy. of “reerystalli 


four temperatures from 1000 to 1150°C;" 
ature, and: subjected to: cold working: and ("therm 
20% to over 80%. Hardness tests of. quenc d. alloys 

|with respect’ to ‘the concentrations of alloying elem use itanium-ani 
the latter even at a. concentration. of. only: 0.16%,- inhibit the sof: 
.. I'tening of chromium-nickel austenitic steel,: zation thre 
f . . | hold and. activation anerey Fe ‘this ‘proces da " 
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ed temperatures. With Titanium, an appreciable ineréase_ in 
. | threshhold and inhibi ion of the , ing 
“.: | about: 0.4%." Silicon’Aand aluminu ave’ no significant. effect ce 
|The role of” a-phase™ transfo rmations « -is- also: ‘taken, ‘into! ‘accoun 
' {needed to determine’ the: effect ‘of: carbon jn t 
figures, 1 table 
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TITLE: : Effect of “anneyhng on the: “softening: and } heat_ resistance 
austenite nat : oe Te gee : 


SOURCE: ‘Fizika netallov i “metal lovedeniye, ve 19,1 no. 0. § ; 


: TOPIC. TAGS: austenite, refractory 5. ‘chronium alloys. nickel. caloy 
i] ABSTRACT: Various alloying. ‘elemsuts- ‘are 8 
+ heat resistance: of austenite to determine. an- “optim 

The material investigated was :a ‘chr 

of nickel and chromium (12. 5=13% Ni;; ph ~15.5% Cr; 0.0 

ty aponcied alloys, with: ‘aluminum mol} donut! tungstea/: 

niobium d silic quantities - itities from 1.5 to 3.5% would ‘retain a ure ly: 
mere Te re It is. aesueed that when a chromium- nickel: austenite is al- 


| Loyed with molybdentm,~ -tungsten , niobium, and titanium, it 


s heat’ resistance she 
‘ increase. - z The. heat. resistance’ should” also: dnerease with ‘the: concentration ofthese 
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AUTHOR: 


: “T 
TITLE: " Brtect of the Saiperctine of iesbis ‘deformation: on ‘the s Aeinetdes. ‘of 
of. aleee austenitic: steel: strengthened ‘by carbide precipi tatte on as 


\ a 
BOURCE? Fizika metellov . netallovedeniye, 2052 
Ws 
TOPIC TAGS: steel ‘tpedbaent: ‘therioneclianieal: meas austenitic 


steel, ‘nickel containing pteel= manganese et era steely: carbide * 
strengthened. steel /BI481 ‘steel . a 


: ABSTRACT: The effect of thie ee plastie: aetormation: on: the” kineti 
5 


| aging of. heat-resistant: ‘austenitic EI481' steel: {o. 368. Cy .12:4% cry 7.658 Nis 
»23% Mo, 1.25%. V, 0.25%:Ni, and 0.5% Si] has been investigated. . The ‘steel: wa 
tenitized at 1180C, cooled ‘rapidly to -1100—h00c: or ‘to: room. temperature’. rolle wit] 
reductiodg of up toc28Z, and - immediately. water: quenched: “Ihis-was followed by -egiry 
41—256 br at.650; 700; 750,- énd :800C.-It-was found that: plgsitic deformationvat. abl ‘the: 
a vestigated temperatures intensified decomposition : of austenite and coagulation of: 
the carbide aad. and. facilitated * Receyehal lization Coe subseaueny: “seing: _ The. 
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lower the deformetion temperature, the moré intensé the austenite deco: 

€.8-, after aging for 1 hr. at 650, austenite decomposition was 30% in. etal: 
ormed at 20C compared with 11% in conventionally quenched metal. ‘On: cooling from 

the austenitizing temperature (1180C). to-1100—700C; a partial decomposition of the 
solid solution occurred. In specimens quenched: from these. temperatures without ‘de- 
formation, a noticeable decrease in the strengthening: effect of. aging. at 700—600C: 

was observed. Plastic deformation at 20C and at -1100—hooc produced noticeable ~ 
strengthening only by aging at 650C. “With. increasing aging temperature “(700—800C) | 
an appréciable increase in strengthening as ‘compared. with conventional: heat. treat 

{ment was obtained only after deformation in-the. 900—00C range. It is ‘conclude 

:| that in steels such as EI481, which are strengthened\ y. carbide precipitation, no 

‘| significant strengthening by thermomechanical treatment ‘can be obtained owing to. 

an intensive coagulation of the precipitated: carbide phase. On. the ‘contrary, “in: 

-] Steel such ag BI612K\°in which an intermetallic: compound is precipitated, a higher : 

_| degree of strengthening can be obtained by ‘changing the kinetics ‘of. aging ‘since ‘the |° 

coagulation of the strengthening phase. proceeds. ata substantially lower -rate.(Orig:: 

art. hasi 5 figures. and:2 ‘tables... wt Bee eer ea See” oan 
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TITLE: Effect of alloy elements on high-temperature prone base 1 ee oe a : 
= i ee ¥ 

SOURCE: Metallovedeniye i termicheskaya obrabot kd metallov, nd. 8, 5, 25-27 et 


TOPIC TAGS: alloy element, iron base alloy, high temperature alloy} ‘heat resistant 
alloy, recrystallization threshold, retarded softening, creep rate, softening ki- ; 
netics, interatomic bond, molybdenum containing alloy, niobium containing alloy ~ 


ABSTRACT; There is a scarcity of systematic data on the individual and combined | . 3% 
effect of alloy elements on ferritic and austenitic bases at elevated temperatures,’ 3 
and similarly more detailed information is needed on the relationship between al- | 

leying and the formation of structure of heat-resistant and high-temperature alloys. 

In this connection, the author evaluates the findings of previous experimental in- | 
vestigations (Shteynberg et al. FMM, 1962, vol. 14, no. y; 1963, vol. 16, no. 3; | 

1963, vol. 15, no. 2; 1965, vol. 19, no. 3) of the effect of alloy elements on the! 


softening and heat resistance of ferritic steel (base 3-3.8% Cr) and austenitic 
steel (base 14.5-15.5% Cr and 13% Ni) which made it possible to determine certain -: ; 
‘ common features. ‘Thus, it was established that alloy elements (such as Mo, W, Nb) | 


which inhibit the softening of & deformed or work-hardened (in the process of phase pans 


AUTHOR: Shteynberg, M. Mey oF 
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transformations) alloy enhance the temperature of the recrystaliization threshold, 
the activation of the softening process, and the forces of interatomic bonds in | 
the solvent lattice.\ This is confirmed by measurements of the temperature depend-~ 
ence of Young's moduli and linear expansion coefficients. The elements which en- 
hance the interatomic bond forces reduce the rate of reversible temperature- 

- dependent softening of alloys. The retardation of softening and enhancement of 
heat resistance of ferrite and austenite are accomplished only after a definite 
minimum gape baer of alloy element, which differs for different elements, is. - 
attainea ” Motand V'(5.0-4.0%) appear to be best suited to i gost softening, 
while Noj't,F nd V are preferable so far as reducing the creep\ tate of austenite 
is concerned. Vanadium (< 2%) does not increase the energy of interatomic bonds 
in @-solution and.does not retard softening and creep rete in ferrite, but it 
greatly enhances the heat resistance of steels of the ferritic-pearlitic class by~ 
preventing the transition of Wg d Mo to carbide phase and impeding its coagula- |; 
tion. Combined alloying with M6|and W is particularly effective, since then creep | 
rate may decrease by one order as compared with separate alloying. Analysis of ! : 
overall findings gives reason to believe that the effect of alloy elements on the | aes 
softening kinetics and recrysteallization temperature threshold of ferrite and 2 &E 

\gustenite corresponds to the effect on their heat resistance. Such a correspond- ... 
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AUTHOR: Smirnov, M.A. (Sverdlovsk); Sokolkov, Ye. N. (Sverdlovsk); 
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ORG: none ; 6 


TITLE: Effect of plastic deformation temperature on the kinetics of age hardening / oh 


’ in heat resistant austenite steel 14.55 
; 5 


|. SOURCE: AN SSSR. Izvestiya. Metally, no. 5, 1965, 149-155 
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‘aging, rmation, ry 
anteateh® The spread proper daperature af plaspic deformayion on the kinetics. of 


age hardening in heat resistant. austenite FT482/and EI612K! steels was investigated. 
EIN@ steel was reinforced with Cr23Cg and VC carbides and EI612K steel was reinforce 

Ty with y'-phase and some TiC. Steel samples (13 «13 *.70 mm) were heated to 1180°C, 

| held at this temperature for 2 hours and then cooled to 110-400°C at a rate of S00°C/| 
minute. Next, the steel samples were soaked for 3 minutes, first in a furnace at 
1200-700°C and then in a salt bath at 600° and 400°C. Following this, one portion 
of samples was deformed prior to hardening (reduced by 95-28%), and another portion. 
was hardened directly. Some samples were quenched in water (directly from 1180°C) 

_ and subjected to deformation at roon temperature. The EI481] steel samples were hard-|— < 


y- UDC: : 669.44 .018.44-157.6 
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ened at 650°, 700°, 750°, and 800°C; and E1612K steel samples were hardened at 700°, | 
750°, and 800°C. Plastic deformation on steel age hardening increases with deforma- | 
tion temperature as well as with the rise in age hardening temperature. In contrast | = 
.|. to EI612K steel, high-temperature plastic deformation in E148] carbide steel results |. 
.| im reduced strength due to age hardening at 700°-800°C. Cold and warm plastic defor- 
mations accelerate these coagulation processes — in the hardening phase which are be! 
cial from the material hardness viewpoint. For EI612K steel, the domains: located — 
next to the grain boundaries are more dense after the high-temperature plastic de-. — 
formation than either after direct: quenching or after warm-deformation. .. > 


_ Fig. 1. Variation of lattice parameter ~ 
Ma" of the solid solution of Ei4él steel. 
"a function of tine. (Light symbols indi- 

“ eate 650°C; solid symbols indicate 800°C). 

“| e-directly quenched samples; 2--plastic. 

: deformation. at 20°C; 3--plastic deformation 
_ | at 600°C; 4--plastic deformation at 900°C; |: : 
‘. S<-plastic deformation at 1100°C.. - “afi: 
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Fig. 3. Dependence of EI612K steel hardness upon aging duration at 700°C after var 

ous treatment: 1--quenched steel; 2--deformation at 20°C; 3--deformation at 400°C; - 
4~-deformation at 600°C; 5--deformation at 900°C; 6--deformation at 1000°C; 7--defor- 
‘mation at 1100°C. : ; 


The steel microstructures were determined in cooperation with y. A. Yudin. Orig. art. 


has: 4 figures, 3 tables. YYn,SS 


SUB CODE: 11/ SUBM DATE: O6May65/ ORIG REF: 003/ OTH REF; 002 


' 
; Card ih : 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001550020014-3" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001550020014-3 


SHYEYNBERG, M.i. 


Addition alloying of heat resistant iron-base alloys. Motelsoveds 
i term, obr. met, no.8:25-27 Ag '€5. (MIRA 18:9) 


1. Ural'skiy politekhnicheskiy institut. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001550020014-3" 


= ZBEPROWER FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001550020014-3 


SOKOLKOV, Ye.N.; SMIRNOV, M.A.; SHTEYNBERG, M.M.; NICHKOVA, M.M. 


Effect of the temperature of plastic deformation on the kinetics 
of the aging of heat-resistan’ austenitic steel with carbide 
precipitation hardening. Fiz, met, i metalloved.20 no.1:120-127 
Ji 65. (MIRA 18:11) 


1, Institut fiziki metallov AN SSSR i Ural'skiy politekhnicheskiy 
institut imeni S.M,Kirova. 
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SIMAKOV, Yu.P.; GEL'D, P.V.3 SHTEYNBERG, M.M.3 GOL'TSOV, V.A. 


Effect of ordering on hydrogen penetration of Ni3Mn. 
Fiz, met. i metalloved, 20 no.42524~530 0 '65. 

(MERA 18:11) 
1. Ural'skiy politekhnicheskiy institut imeni S,M,Kirova, 
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! AUTHOR: Shteynberg, M, M.; Smirnov, M. A.; Zhuravlev, L, G.; Sokolkov, Ye. N, 
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ORG: Ural Polytechnic Institute (Ural'skiy politekhnicheskiy institut); Institute of Metal 
Physics, AN SSSR (Institut fiziki metalloy AN SSSR) 


. TITLE: Effect of the temperature of plastic deformation gn the mechanical roperties of 
high-temperature austenitic steels ra } ¢ A 


SOURCE: IVUZ. Chernaya metallurgiya, no. 6, 1966, 125-130 


TOPIC TAGS: high temperature steel, austenitic steel, plastic deformation, ultimate 
strength, plastic strength/EI48] high-temperature steel, EI612K high-temperature steel 


ABSTRACT: This effect was investigated with respect to austenitic high-temperature steels 
\WEI81 (Cr-Ni-Mn) and EJ61gK Ni-Cr) after they were subjected to 29-28% reduction by hot or 
gle rolling. To this end the/Specimens were subjected to tensile tes Ss at room temperature 
‘atid at 650°C, Findings: for steel El48] in aged state (two-stage aging: 660°C for 16 hr and 

760°C for 16 hr) under conditions of hot tests maximum strength is a 4a ined following deforma; 


tion at 600°C, and maximum plasticity, at 1000-1100°C; in the latter gase, altering the re- 
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gime of aging (reducing the aging temperature to 730°C) makes it possible to optimize both ae 
strength and plasticity. For steel EI612K (single-stage aging at 700°C for 25 hr), plastic 
deformation over the entire range of temperatures considered (up to 1100°C) enhances the 
steel'g strength but its plasticity remains low; this can be remedied by introducing two-stage: 
(aging } ut then strength is not as high. By contrast with E1481 steel, the optimal mechanical”: 

ro j-bropertics in hot tests of EI612K steel are assured not by high-temperature deformation but 
acer warm and, particularly, cold deformation, The differences in the strain-hardening 
kinetics of these steels are chiefly due to the diffexences in their kinetics of aging and in the 
distribution and, particularly, coagulation rate of the particles of their hardening phases 
(carbide phase in the case of EJ48] steel and intermetallic phase in the case of E1612K steel). 
Orig. art. has: 2 figures and 1 table, 
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ACC NR: APG005136 SOURCE CODE: 


AUTHOR: Shklyar, R. S.; Smirnov, M- A.: Shteynberg, M. M.; Sqkolkov, Ye. N.; Lee, 
‘Farber, : pe ‘ j aa cmaniana “ AG jt a ‘ae 


ORG: Ural Polytechnic Institute im. S. M. Kirov (Ural' skiy politekhnicheskiy in- cn i 
stitut); Inatitute of Metal Physics, AS USSR (institut fiziki metallov AN SSSR) e 
TITLE: Investigation of the fine structure of austenitic steel with intermetallide . ie 
hardening, deformed over 4 broad range of temperatures / : mar ba 


SOURCE: Fizika metallov i metallovedentye, we 21, no. 1, 1966, 48-53 


TOPIC TAGS: fine structure, austenitic steel, x ray analysis, plestic deformation, 
metal grain structure/EI612K austenitic heat resistant steel ; ; iy 


ABSTRACT: Knowledge of the type of fine structure. arising in the hot-and cold-worke: 
metal as a function of the regime of its deformation is a prerequisite to selecting. 
the cptimal regimes of its hardening. In thi Yeonnection, the authors radjograph- 7 
ieally examined fine structure of austenitic! heat-resistant steel EL612K/{0.08% C,-. 
| 14.9% Cr 36.1% Niz!3.25% Wi13.8%_Co¥/0.65% Ti, 1.26% Al) according to the shape, 
i structure and intensity of the (220)q and (311)g, reflexes, with measurements of the: 
! lattice constant of the solid solution. Hardening phases were isolated by means of © 
electrolytic dissolution. Texture was examined following various regimes of defor- : 


upc: 669.15.018.45 + 157.97 
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mation. Prior to their radiographic examination the specimens were heated to 1180°C 
for 2 hours, whereupon they were partially cooled at an average rate of 500 deg/min 
to various temperatures within the 1100-400°¢C range. The exposure. to various partial- 
cooling temperatures in the furnace (1100-700°C) and in a salt bath (600 and 400°c) 

lasted 3 minutes. After this part of the specimens was deformed at these temperature 
in 4 grooved rolling mill with 25-307 reduction in area and with subsequent water . 

quenching, while the other part was quenched without prior deformation, It was est-~ | 

ablished that quick partial cooling leads to the comminution of grains into fragmenta, 
Plastic deformation at 1100 and 1000°C intensifies this fragmentation of structure.” — 
At lower deformation temperatures (900-20°C) the formation of fragmented structure is. 
not observed. Decomposition of the supersaturated solid solution was observed through 
out the temperature range investigated. Texture-formation occurs already in the’ pre- . 
sence of relatively small deformation (20-30%) and. this must be taken into account, - 
since texturedness of the material complicates the analysis of radiographic data. ae 
Roentgenograms of the specimens display a large number of Laue reflections, as well. |’ 
as isolated distinct reflexes (220), and (311)g. The Laue reflections ofter consist o 
of two spots displaced relative to each other and linked by a comron background; the | 
reflexes (220)y and (311)g became subdivided into several overlapping subspots; all 
this points to an intensive fragmentation of the grains, particularly on partial cool 
ing to 800-700°C. Orig. art. has: 3 figures and 2 tables. ga! ae 
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TITLE: Effect of ordering on the hydrogen absorption of the alloys of iron with co- |° 
balt en ee 

7 ta 
23. pe 
SOURCE: Fizika metallov i metallovedeniye, v. 21, no. 1, 1966, 148-150 an as 


TOPIC TAGS: ordered alloy, iron alloy, cobalt alloy, second order phase transition, . E 
hydrogen, temperature dependence é 


ABSTRACT: The statistical theory of the diffusion (and absorption) of interstitial |. 
atoms in the lattices of the alloys undergoing ordering processes claims that the yok 
anomalies of the temperature dependence of the diffusion coefficient D in the neigh- | °°: 
borhood of the temperature Tg of the order = disorder transformation differ depending | = 
on whether the phase transformation is of the first or of the second kind. In the 

| former case a sharp change in D and in the activation energy B of the process if ‘to 
ae be expected whereas in the latter case only a change in E is to be expected. To ver- 
lo 


LE a 3 whether the conclusions of this theory apply to alloys in which ordering occurs: | _ 
& phase transformation of the second kind, the authors investigated hydrogen ab- 
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described earlier (Simakov, Yu. P., et al. FMM, 1965. 20, 4, 524; Ryabov, R. A., 

Gel'd, P. V. FMM, 1957, 4, 289; 1959, 7, 733). Repeated measurements of the rate 

of penetration of hydrogen into the equiatomic alloy FeCo showed that in the 700- Be ee 
720°C temperature region, which is sufficiently close to Tg, the curve of the temp- = {-) 
erature dependence of hydrogen absorption undergoes 4 sharp inflection; at tempera- |... 
tures below Tg the alloy's ability to absorb hydrogen decreases much more rapidly; — = 
thus, there is no discontinuity in the temperature dependence of hydrogen absorption |.°. 
for the FeCo alloy in the neighborhood of To and the inflection of the experimental | |... 
curve is due to the change in diffusion parameters. Similar results were obtained fos 
for the alloys FeCo + 1.8% V and Fe + 60% Co. In all these cases the degree of short- | : 
range order was found to increase on cooling of the alloy below Tp. Hence, when dis- 
cussing the temperature dependence of hydrogen absorption for T< Tg, it is pointless |... 
to speak of the activation energy of the process as a quantity characterizing a fixed ue 
potential barrier. These experimental findings indicate that during the ordering of 
FeCo alloys the temperature coefficient of hydrogen absorption markedly increases. 

It is important to note that a reversed pattern was observed for Ni3Mn (an alloy in | 
which the ordering process takes place as a phase transformation of the first kind): 
ordering led to an increase in its hydrogen absorption and decrease in its tempera- : 
ture coefficient. Thus, the pattern of variation in the ability to absorb hydrogen in }— 
the neighborhood of Tg essentially depends on whether the ordering process is a phase: 
transformation of the first or second kind. It is worth noting that a distinctive — 
Change in the rate of hydrogen absorption was observed between 350 and 500°C during - 
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the study of both the equiatomic (Fig. 1) and other FeCo alloys; as is known, it is =f: 
exactly within this range of temperatures that anomalies in various other physical . mae 
properties of the alloys have previously been observed. This phenomenon may be ahs 
associated with the ordering kinetics; at any rate, it deserves further dnvestigation : 
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AUTHOR: Shteynberg, M. V. (Odessa) 


ORG: Odessa Construction Engineering Institute (Odesskiy inzhenerno-atroitel'nyy..° 
ey a - : Koy. ae 
| TITLE: Calculation of circular cylindrical shells with thicknes 
“| -girection of the generatrix lo 
SOURCE: Prikladnaya mekhanika, v- 1, no. 7, me 28-36 
TOPIC TAGS: cylindrical shell structure,. thin shell structure nen Ree 
‘A method is suggested for the calculation of a thin a 


ABSTRACT: | - ? - 
“circular cylindrical shell with diverse fixing of the longitudinal ©. 
with a thickness constant in the. direction} 


‘changing in the direction of the generatrix. The « 
is according to the laws _ 


8 variable in the | 


7 oF 
ee | 


be 5 

| (1 + Ag) * eee 
small values of A, is very close to 4 

‘linear. Forces, displacements and loads are expanded in. series “4 
‘|.in terms of. fundamental functions of the central angle which satis-: : 
| fy any homogeneous boundary conditions at the longitudinal edges. i 
'The boundary conditions at the curvilinear edges may also be non- i: 
‘homogeneous, The method indicated makes it possible ‘to reduce the | ca 
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‘resolvent equation of the bending of the shell to an equation with constant . | 
‘coefficients. @ article considers in detail the case of cantilever shell of 
variable thickness and. indicates the possibility of calculating more complex’. 
systems. Orig. art. has: 4 figures, 41 formulas, andl table. [JPRS] | 
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Operation of gas generators at granaries 
for Storage and Distribution of Grain. Muk. 


ah ap '54. 


1. Zhitomirskaya oblastnaya kontora Zagotzerno. 
(Gas generators) 
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sv., 17 (59), (1945), 45-58. 


SO: Mathematics in the USSR, 1917-1947 
edited by Kurosh, A.G., 
Markushevich, 4.I., 
Rashevakiy, P.%. 

Moscow-Leningrad, 1948 
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Entire (Integral) functions ; 


"Interpolation of Entire (Integral) Functions," 


"Matemat Sbor" Vol XXX (72), No 3, PP 559-574 


Develops the methods of M. V. Keldysh and I. I. 
Toragimov in connection with the demonstration of 
conditions sufficient for the convergence of the 
Newton and Abel-Goncharov interpolational series. 
In current article the author considers 9 a8 & 
function of r or 8; where @ and r appear in the 


a 


inequality log M (x¢ c(e)n(er), where C<€1og_1-0 


and 60< 1/2, and M(r) is the max of the modulus 
of the entire function f(z) in the circle /z/ 2° 
and n(r) is the number of interpolation nodes in 
this’ circle. Submitted 5 Nov 51. : 
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8/044/61/000/007/013/055 
_ ¢111/¢222 
AUTHOR: Shteynberg, N.S. 


TITLE: On a transformation of double power series 


.° PERIODICAL: Referativnyy zhurnal. Matematika, no. 7, 1961, 12, 
abstract 7 B50. ("Uch. zap. Ural'skogo un-ta", 1960, vyp 23, 
no. 2, 65-72) 
TEXT: The author generalizes the following theorem due to A.A. Temlyakovs 
The absolute convergence of the series 


n mM 
a onm? © (1) 
n,m 


in the hypercone }2{ +] w{ < R is equivalent to the absolute convergence 
of the series 


nin! n wt (2) 


a Z 
2 nm (nem)! 
, 


in the bicylinder |z]|<R ,Ilw{< R. The author proves that the absolute 
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8/044/61 /000/007/013/055 
On a transformation of double ee C111/¢C222 


convergence of (1) in the region 


"Iq ‘f 
is equivalent to the absolute convergence of (2) in the region 


1/(q=1) 
[2] 
( R, } 


Qa 
x1 » gpl 


1/(q-1) ; 


lui gi. 

Ro 
This theorem and its conclusions are used for obtaining estimations for 
the coefficients of the series (1). 


[abstracter's notes Complete translation. | 
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(MIRA 16:11) 
1. Belorusskiy gosudarstvennyy universitet imeni Lenina i 
Sverdlovskiy pedagogicheskly institut. Predstavleno akademikom 
AN BSSR VI, Krylovym. 
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AUTHORS : Shtevnbers . ion G., Torba, V. A. 


TITLE: The Broaching of Outer Surfaces by Generating Broaches 
PERIODICAL: Stanki i Instrument, 1960, No. 12, pp. 31-32 


TEXT s, The dizelestroitel'nyye zavod im. Kirova a 
(Diesel Engine Plant im. Kirov) at B, Tokmak machines the i. 
nine surfaces of crankshaft bearing covers in one opera- 
tion with the aid of a zew tunnel-shaped generating 

broach, Formerly this required six operations. The 
authors call the employed method of progressive proaching 
the most effective of all mechanical machining operations. 
This method consists in the following: each tooth of tne 
broach removes the full thickness of the allowance, cut- 
ting a strip of the surface being machined which is 

equal to the magnitude of feed per tooth. Since the 

teeth of such broaches cut the metal layer located under 
the casting skin, the wear of the broach teeth during 


Figure 1: Bara 
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S/121/60/C00/0 12/0 L015 : 
The Broaching of Outer Surfaces by Generating Broaches A004/A001 : 
progressive broaching is considerably lower than with ordinary broaching methods. 
Moreover, all teeth are worn to the same degree. The broach was made of individual 
sections which were combined in the stationary part of the device. To facilitate : 
the ‘mounting and setting of the broaches, the stationary part of the broaching 
Figure 3: : device was made 
detachable as it. 
is shown in Figure: 
2. To insure the | 
rignt position of 
the broaches fixed 
in the upper part - : 
of the device re- Wa: 
lative to those in. ; 
the lower part both 
halves of the de- | 
vice are set with 
the aid of two keys 
placed in the join- 
ing plane of the 
device. Figure 3. 
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shows one of the flat progressive broaches, the teeth of which have a rake of 15° : 

which produces the rake angle of cut for the lateral cutting edges. The lateral 

cutting edges are placed at an angle’ of 60° relative to the broach base and have 

a ground back edge. The rake of 15 ensures 4 uniform distribution of the cutting 

Figure 4: stresses which creates 

favorable infeed con- 
ditions and reduces 
vibrations, The direc- 
tion of rake was select 
ed in such a way that 
the broach under the 
effect of the lateral 
composite proaching 
stress is pressed 
towards the body of tne 
device, The broach has 
five cutting teeth of 
QO.1 mm lead and four 
calibrating teeth. 
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$/121/60/600/012/014/015 
The Broaching of Outer Surfaces by Generating Broaches A0O4/AOO1 
Figures 4+ and 5 show the generating broaches for the machining of the curved sur- ; 
face of the component, The cutting scheme of the broaches has been selected in 
the following way: each tooth of the first and second broach has the profile of 
Figure 5: half a hexahedron, distance 
: H from the center to the 
sides of which increases from 
tooth to tooth by 0.5 mm, The 
first broach removes thus 
four small sections of the 
cylindrical surface over the 
full depth of the allowance. 
The profile of the second 
EEE iam broach relative to the profile 
g of the first is shifted ; 
through sa: In such a way 
the second broach cuts the 
sections located between the 
parts machined by the first 
broach. The broaches have @ 
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8/121/60/000/012/014/015 
The Broaching of Outer Surfaces by Generating Broaches A004/A001 


long life. Since their introduction at the Plant more than 20,000 bearings of 
gray cast iron have been machined without re-grinding the broaches, Broaching is 
effected on a horizontal broaching machine with hydraulic drive. The maximum 
broaching stress amounts to 40 tons. The introduction of the new broaching process 
has reduced the labor consumption of machining the nine surfaces of the component 
by more than 4 times. There are 5 figures. 
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jon (MIRA 1329) 


(Broaching machines) 
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SHTEYNBERG, 0.G.; TORBA, V.A. 


Broaching external surfaces with generator broaches. Stan.i instr. 
31 no.12:31-32 D '60. (MIRA 13:11) 
(Broaching machines ) 
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SHEBYNBERG, 0.G.,inzh. 


7 Bouche: “with helical teeth. Vest.mash. ho no.10:75 0'60.(MIBA 13:10) 


(Broaching machines) 
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SHTEYNBERG, OeGes inzh.; TONGA, VeAes ingzh, 
proaching bleck for machining ext-rnal surfaces of tearing caps. 


Yestemash. 41 no.l:6%74 Ja ‘61. (RA 14:3) 
(Broaching machines) 
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FERRI, Ji; SHTEYNEERG R.1I. (translator); LEVANTOVSKIY, V.I., redaktor; 
AKHLAMOY, S.N., tekhnicheskiy redaktor. 


[Aerodynamics of supersonic flow] Aerodinamika sverkhsvukovykh techenii. 

Perevod 8 angliiskogo R.I.Shteinberga. Moskva, Gos. isd-vo tekhaiko- 

teoret. lit-ry, 1953. 463 p. (MERA 7:8) 
(Aerodynamics, Supersonic) 
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PHASE I BOOK EXPLOITATION sov/3952 
Moscow. Fiziko-tekhnicheskiy institut 


Issledovaniya po mekhanike i prikladnoy matematike (Studies in Mechanics and 
Applied Mathematics) Moscow, Oborongiz, 1959. 282 p. (Series: Its Trudy, 
vyp. 3) 2,150 copies printed. 


Sponsoring Agency: USSR. Ministerstvo vysshego obrazovantya. 


Ed.: K. Ya. Zaytseva, Engineer; Ed. of Publishing House: S. D. Antonova; 
Tech. Ed.: N. A. Pukhlikova; Managing Ed.: A. S. Zaymovskaya, Engineer. 


PURPOSE: This book is intended for scientific workers, engineers, and senior 
students working in the appropriate fields of science and technology. 


COVERAGE: ‘The book, the third issue of the Proceedings of the Moskovsekiy fiziko- 
tekhnichesidty institut (Moscow Physical and Technical Institute), contains a 
number of articles. The first half of the book concerns hydroaerodynamical 
problems (motion of a heavy liquid, calculation of pressure distribution along 
a solid of revolution, surface waves, etc.). The second half of the book is 
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devoted to the theoretical and experimental study of the deformation of 
media (design of a thin-walled spherical shell, plastic torsion, etc.) and to 
certain problems of applied mathematics. No personalities are mentioned, 
References are given after most of the articles. 


TABLE OF CONTENTS: 
Moiseyev, N. N. One Hydrodynamical Problem in the Theory of Ships 3 


Moiseyev, N. N.,and A. M. fer-Krikorov. A Study of the Motion of 4 
Heavy Liquid With Velocities Close to Critical 25 


Shteynberg, R. I., and V. P. Drozbov. Approximate Method of Calculating 
the Distribution of Pressure Along a Solid of Revolution Under an Angle 
of Attack at Supersonic Velocities 60 


Sung Ts'ao. The Behavior of Surface Waves on @ Linearly Varying Flow 66 


TMirskiy, Go A. The Exact Solution for Heat Transfer Through 4 Disk 
Rotating in a Viscous Incompressible Liquid 85 
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SHTEYNBERG, R.I., kand.tekhn.nauk; DROZDOV, V.P., kand, tekhn, nauk 


Kaproximaté calculation of pressure distribution over bodies 
of revolution at the angle of attack and at supersonic speeds. 


Trudy MPTI no.3:60-65 '59. (MIRA 13:5) 
(Airf oils) 
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_SHTEYNBERG,-.Re¥e~ 
Use of an automatic machine for the inspection of filled and sealed 


bottles in canneries. Kons. i ov. prom. 14 no.6:16-17 Je '59. 
(MIRA 12:8) 


1.Odesskiy konservnyy kombinat. 
(Canning industry--EBquipment and supplies) 
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Mechanization of the hanging up and removing of glass jars from 
hooks of a forked chain conveyer- Kons.i ov.prom. 15 no.10:11-12 
0 '60. ; ' (MIRA 13:10) 


le Ukrainskiy nauchno-issledovatel' skiy institut konservnoy pro- 


myshlennosti. 
(Canning industry-~Equipment and supplies ) 
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SHEETNBERG, R.V.; MARKH, Z.A-; OL'SHEVSKIY, A.P.; LYUBIMOVA, L.D. 


Mere, Bio ia aici 
Continuous deaerator of puree fcod products for children. Kons.i 
ov.prom. 15 no-ll:1l=-13 W ‘60. (MIRA 13:10) 


1. Ukrainskiy nauchno~issledovatel'skiy institut konservnoy pro- 


myshlennosti. 
(Children--Hutrition) 
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Simplified method for the preparation of bone broth, Kharch.prom. no.4: 
56-58 O-D '63. (MIRA 17:1) 
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AUTHOR: Shteynberg, R. V. (Senior, research associate); Berezhyhk, Ye. D. (Senior 
research associate);"Tréctinskaya, Lb. 0f(Senior research assogiate, OE 
ORG: Ukrainian Scientific-Research Institute of Canned Food Industriéd (Ukrainskiy nauchno- . # 
issledovatel'skiy institut konservnoy promyshiennosti) art 7 — ae es 


TITLE: Selection of conditions for tomato juice sterilization without counterpressure B Ube 
” | SOURCE: Konservnaya i ovoshchesushil'naya promyshlennost', no. 8, 1965, 18-22 ee 
TOPIC TAGS: food product machinery, food technology , oe 


ABSTRACT: Tests, described in detail in this article, showed that it is possible to sterilize . fs 
without counterpressure tomato juice packed in SKO-83-3 bottles. The critical cover pressure |‘. - 
for such bottles is (1.82-1.93)-105-n/m2, During sterilization in boiling water this critical |?" 
pressure drops to (0.81-1.37)-109 n/m2, The pressure within the bottles during sterilization - 
of tomato juice packed at 90C does not exceed (0.71-0.72)-105 n/m2, Heat removal reduces -:. 
the. critical cover pressure to (0.12-0.16)-105 n/m2 making possible the sterilization outside ‘. = 


a autoclaves, in simple, continuously operating devices, Appropriate apparatus, designed by |. 


the Ukrainian Scientific-Research Institute of Canned Food Industries (Ukrainskiy nauchno- - 
- | issledovatel'skly institut konservnoy promyshlennosti), has been successfully operated for . 
‘| Several years, The juice is packed at temperatures not less than 86C and is sealed and | 
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sterilized in hot water at 96 — 98C for 35 — 45 min, then cooled in water at 45C for 33 min... 
Temperature diagrams taken inside the bottles by means of thermocouples show that this is 
sufficient for complete sterilization of seed-free tomato juice. One of the machines produces — 
1400 bottles per hour. It is 15,500 mm long with an gala chamber tices mm bere and | : 
1650 mm high. Orig. art. haa: 3 figures. : ae oes ; 
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SHTEYNHERG, 8.1. 
Blood plasma proteins in endocarditis patients during blood 


jon. Rauch. trud L'vov.obl. terapeob-va no.12178=179 
aoe . : (MIRA 1625) 


1, Kafedra propsdevtichsskoy terapii lechebnogo fakul' teta 
L'vovskogo meditsinskogo dnatituta (zav. kafedroy - dotsent 
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formation of austenite and the theory of hardening 7 
S. Sc Shteipborg. J. Tech. Phys. (U5.S.R.) 
(in Russian); feck. Phys. U.S. S.Ko1, WH tant 
in English); cf. C. A. 29, 24927.—-Expts. with 0.7 
29% C steel, high-speed steel, and Cr steel comtg. 12% 
G 25% C indwate that austenite devompines in 3} 6 
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t° tetragonal martensite. In the drd cas, tettvon 
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pn. Above Ar’ the tensile stresses are inwufliient 
amd d@fusion phenomena an rmyuited ty initiate the 
devumph. WOW Newthmann 
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@6@ Zz! ‘Transformation of austenite in carbon and alloy steels 
ee 5. S, Sbtemmberg.and Vo 9. Zyusin.  Mefuifurg 12, No. 5, 
3215 10ST —Magnetometne investigation shows that the 
@e@ a beginning of the austenste-mnartenste transformation de- 


| 
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| pends inainly on the concn. of Cand other elements in 
7 Fe. Each 0.1% C lowers the transformation point by 
wu’, O16, Ma by 0°, O18 Cr by 2.8" amd OES Ni by 
1.8%. Faster coohng raises the point. Slower cooling 
of austenite from temp. above the crit. increases the amt. © 

of undecompd. austenite. Holding austenite near the 
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transformation point lowers the transfurmation point for 
the remaining austenite. In C steels, the stability of 
supercovied austenite increases with lower temp. and in- 
creased C content. The decompn. products of austenite 
Produced by isothermal decompn. at 20-300" have a 
magnetic satn. 11-135 higher than anuealed steels. The 
Curie point is very slight after isothermal decompn. at 
250-300° but after isothermal decumpn. at 400° is equal 
to that of annealed steels. ff. W. Rathmann 
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tali. 
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